JE 2L S B A e B el Bh 4

23 A BEIRA FEEE 2

RIGEBEREATIEICH T 5 DNA F v 72 HOW 2R EIEEIC
O BEERMEOERZ M 9 BAELALE T HRER

PR 25 EBE MR ZE S

wrsEfzE = Il W B

PRk 26 (2014) 4 3 H




XA (8)

AT R PSR BB T

[ZAEFH B KE &

YRk 26 £ 3 A

ﬁumkﬁn7b7

£ AT T 589-0023
7 H}ﬂ"? n tn

YhT T

HEE K 4

YRk 25 FEEEFBR TSRS (
WO EBVHRET S,

ikt BRERS) &

Gk F lxl B
D AEEIR

U AN L % HDNAF o 7 & o U B

15 Me{: 2 (Lo [ TR AR (

e
A A
9

FEMeREEE &

4, 300, 000 Mt (5 HREEERE 5,

[

- BT BR AT B T TR S B R AT
RSB TITR A RME &R K
AT BF A AT SRR R
- WFZERR O FITTICB 5~k

N

w

N

GBUR 1D EEY)
s 2nLEy)
WE3 D EFY)
BlRsDEEY)

},}_"ﬁ: }\'"}:’:15:1,\-“«._ g ()

! S BRSO
H25- A3 AU - A



RIS 1

JBAE S5 B R R S M B BT ZE R R AR

BT 2

B A @R R R R A e e S EH IR
B 3

JE A BRI TR B A B e R T
IS

WFERCROHITICR T 5 —Fk




AL 1

ST ER SR B 42

P ABER S 26

FEOSBERNDRDOEFR M O BAER B TTRRER

Rk 2 SR MeAEpTITEGE

wrgefEkaE Il ez

k26 (2014) 4 3 H

VBRI 9 HDNATF » 7% W T RS BAHEE 1




[. WEOTFESRE

RIGFIRFERIREZLTTHINAT v 72 O RBEAEEIZESGRRDIROEERZM

AR AL T TR
B oz 1
I1. Wk R oFITICREEd 5 —&R 4

III. WFZERkEOTFIITH - Bl 5




HIHE 3

=4 S E s %ﬁ%%(ﬁ FRER
FFRITTE RS

Uit =)

RIBFRE SRR /T HDNATF v 7 2 W =R R BEHEE 2 365 <

TBRIROEFR 2 M D EIEALE

s FI
ULRERFE

TTFE AR

fnz

ESPRAIIS R %

rEEE

S OCUPTRIRERRE | = of 3 A R B R 2 19 5 88 1T THH Eeistal B o0 0t 22 24 M % I VE A (LB ER
REL T 0 T o — b E v,

JRREAHAD A (CUP) 22Xt & LTz s - FEBARAT 12 i@ﬁ%%®%m%ﬁ5%bwkﬁ%%®\%

BITFHRABRIC
;@ﬁﬁmﬁwaml&%kioc

T 5, FOBBRICEOGNTZCUPIZ BT DR T3
W%ﬁ%%%@%%mﬁﬁ%aﬁfo

2l EfR  EEERRFABREE-EE #P)
WEE fA (IRKFEFDT ) MEDTFEE 8%
BRH B2 (EERFEFRT ) LEWTHRE B
B Fnt GEEKFEZST ) MEYFEE BE)
A. WFIEER

JFRERBA DY A (CUP) & %f e & U 7238 s T3 BURIT I
XV FRBEOHEE Z1T 9 8 LUWIREEEIS O | 5EkC
UP{R T BEINE | ﬂTé%%%ﬁ%i%W’”nW&t
5 R 0D FENE 2 4 M & BEME A LR PR 1 T RRBR I
S5, EDOBERIZEBNT-CUPIZ kﬁéﬁﬁ%ﬁﬁ
Ta7 = EAV, XYHEEOSOCUPEEE &
OCUPHF B FEER SO A % B f54,

B. WFEiE

1. FEERRBRZMkRE. Y TR L OVAENERE S
N=1033 O BENBREE THOLN TV D0, ¥HIo
B AEE 112001 2 5534 2,

Bgk, MIEERDL FREREOHE, EEAL, HFEIC
EDLEMEEERAE L TWD0, BEE TORED
BRERL BEHRICEAMENDIZE->TEBY Mk s T
%,

2. FAIERI DB G B2 RIE LT T — 4
T — I TREIET AT, R sEE ) &
IR EHRICRET 5,

3. AEERABRIZBWTHEEMICE SN &G TR
W7 o7 o — e ifthEnse s LT, LLFD h

SUAL—Ya PR EERERT A,

OCUPIZ BB 72 5 F O M E Z OB B £
TOMHTFESRCIE, lx OFEEHE ICHH2ER
Tty FRBBIREINTWS, —F, BERENZ &
FCUPIZHFmy) el TRELRIESNTEY . 20
LT B ERAT (BND) (B Bl fs T 508 &
FNTE Y FERRNHEOIE 2 TR L 35 E8 50
FF e M A A S o oo b 5, CUPIZAFIY
B TFEEIL. REIOCUPD W) F 0 3 4 e L
TS ~DOISHMAIRE L 2B L B2 LN DT, 0

n vivolnfE 7 /L TOMRERRNT % & o 7= Aot %2
T2,
@CUPZHIx » FDRAZE  Fox DBEZ LR REHT
T Y LT, REOEEEOELGFRRT —¥
% B ek LRI ARBRAE 1l O 7 — & % E il
AL CekE - HEem Fafel ) Tk L T, A
FEIZRB T, 7R 0 60 [R5 BLHEEFE ) & MGIE
T5H LB IUERRAROMEE (k. U3
) OBGTREANY I 7T ReEE L
Meterm Fa BfsT, DEFINEIL., Blff— 7 B ~_—2X
ORI CHREEMEEERERT V7 NI =T THD
M. Bz iXribosomal protein/s FIREEHETE T LI
UXA?&%Lt@&%ﬁ%é&K&DMA%@%
HBOYTILEA LPCRA—ZADE(EFIBUEIC
S THFERNEETE D7 M%/%@%%%H&T
ThbHLIRNZEEEL L TORREYE L, IUE
LES TN E AL b R F ¢ TR R %
T, eEEERE @&@tb@ wolfb. BRERPOA H
PEOFH 2 & 2T 9O RFEIZRT CTE T 5,

(L ~DEE)

ARFZETIE. PUBRAIRZMEO SO 3% BIF 2R
BRI A BB DS AR ZE 7 & B KBEFRAN X2 L 5 BlE
T4, EHIZ, AN UXFEEBICOBRED T
RIFZEICBE 5 Bk st 1298V, LU OHIH &
SFT 5,

@ W EREHEEAW0C T 1 b a— L EESE
BETHEAL., Bk OIRBEGEOGE O =ik 0 A
ﬁ@”ﬁ%T ELT 5,

@ TORFIZRASCEE D THo 75
T %h@%ﬁ% T RICEFEFOEHE
f:iéﬁﬂéiifﬁﬁTé

T OB B LT, E R w5
TEXHEREHNT, T _X—20EF2U T4
RER L. BABEBROREL T T 5.

@ 7o b a—VERERS, S e MRHE
FREZMB L, RS —ENEREITH,

3 © ot




FRFT CR o ~A 7 a7 LAIZ KD EG TR
Bride b7 A - B FRENTIFSCIZBE 3 5 fmERtEEt
DORG TRV, FFHOBREEZEEL, BUE
AT ) Z L2 L0 A RS WA A OB
T 5,

C. HWFFEfEE
CUPBMEBIOFRBR T a7 7 A/ L0, EEY
VoRED S CUPTHRENKE S TUEL TV 54458
GFORDIE, CUPDEMTHL” B &
15325 55 i@ oERERA~A-, 9. OF
EONAREEFICERENR N2V EETF. @C
U P OEFEFID 5 B8, BICEFEEE Z > T
HEGTF, QCUPOETF M E LTl ~7=, i
BREOELT= /MR i ik C &> D AS49HIIELZ i
BT 328G, W) 3 0HERHES G L I0
Bl %2 3K, SIS HMET s vE—%
fif > Tmigration assay%{T-> 7=, AS49fIAIL 2 4 BF
MICEAMET V& —D M EEET H M, siRN
MZED /o7 FoAET, MREHEIIE D BT,
WERODHZNRKELBLbNSsBERTEAZ Y —=
T e A PRGI, MIF, S10044, SERFZ, 0AZI,
TINPIO 6 OGBS 7235 b,

WIC, 205 BPRELEMIFDOShRNAZ FEE L, Zh b
DBET (BLOF 7)) OFB e Fe 2
T HABAOMIRR A BISZ L. vivoDEERR (v U AER
JE~DOF TS 21777, shRNAORRBH DO~ 7 4
—L[ERFIZGFPOBIE T HEH L TH Y | 2o Off
Nk~ o 2B 1T A TE=4—7T5 2
EMFRETH D, 2 0 HiE, EBEIIBNA TN E
JRICHEYEZ Y TH L& 2oy (FREE) (25
WM U, £2. BE U v/ H@ICE Y 5850
LA N HENERE L TEBY ., FREENSOIRRE
MWAREXNF, =2 haz—/L, PRGE L UMIFOshRN
AZFREBLT AAS9% ERET OLTDEH Lizw T A
MOREH L Y v L, R A LT
BAMD U 38 i L e~ TR R LTV,

JEFEE NG Y RERS A Z iR oOE ST, U
VORHEINZ R IT B  AIIE N T S O A imag
eJZ L HLWTRD, FRETHLBEOHEEEED
L DR L7z, 20858, =2 bua—/LZlkxT,
PRGPMIF® 2 277 7 b (shRNA) 23 YU >/ Hiilinfs %
HEICHEL TS Z Epbhots,

D. &%

W5 L= AHIIE D U w8 D A EIE 18k T
222 s, IBRKLEY U EiOD K E S R REF
HICHIET 2721 Tl SRR RE % b
HIZEFTERY, HxOEGTFNENTEERIC
BT 22T 5, KEBRO L 5 A2in viv
oNFAEHH W, B (FURRHE) BLOU o3 (s
B O BEEET 5 BEIZLYRlgEL

LLBEZBND,

E. ff

PRGROMIEY / v 7 7 7 b (shRNA) 73 U o iz &
FEICHETD Z 00, ZRBIFCUPOFHSE W 2
L “fEBRe” BT HEET & L CCUPOYRREIZ
LTI D Z L ARIR SN, BRI, FEROFET
eV O EF (S10044, SERF2, 0AZ1, TIMPI)
DIEHT 2D TN D, BUE, BAOA F o o— (J]
FALG DY E I R B OBIET) A B L7e
BN AT RS T (10088(EF) 2@IR L, Wit
Ry —7 = —%& T @R 2R FOR BHEE D 7=
DOFBEF v FORREIToTWND, £72. MIF
WX AR EAITH Hresveratrol OFFERD T
FHED TE Y | A HRCUPRFFRR 7 1 ERAYSE O IERR ARG
BAREL T FETHD,

F. WFgesE
SR #

1. Yang JC, Wu YL, Chan V, Kurnianda J, Nakag
awa K, Saijo N, Fukuoka M, McWalter G, McC
ormack R, Mok TS.Epidermal growth factor r
eceptor mutation analysis in previously un
analyzed histology samples and cytology sa
mples from the phase III Iressa Pan—-ASia S
tudy (IPASS).Lung Cancer, S0169-5002(13) : 00
535-00537, 2013.

2. OTsuya A, Kurata T, Tamiya A, Okamoto I,
Ueda S, Sakai D, Sugimoto N, Matsumoto K,
Goto I, Yamamoto N, Fukuoka M, Nakagawa K.
A phase Il study of cisplatin /S-1 in pati
ents with carcinomas of unknown primary si
te. Invest New Drugs, 31(6) :1568-1572, 2013.

3. Kawakami H, Okamoto I, Okamoto W, Takeda M,

Ueda S, Kudo T, Nishina S, Fujisaka Y, Mi
yazaki M, Tsurutani J, Kurata T, Nakagawa

K. Practical Use of Gemcitabine and Cisplat

in Combination Therapy as First—Line Treat

ment for Japanese Patients with Advanced B

iliary Tract Cancer. Journal of Cancer Ther

apy, 4:1068-1073, 2013

4. Shaw AT, Kim DW, Nakagawa K, Seto T, Criné
L, Ahn MJ, De Pas T, Besse B, Solomon BJ,
Blackhall F, Wu YL, Thomas M, O’ Byrne KJ,
Moro—Sibilot D, Camidge DR, Mok T, Hirsh

V, Riely GJ, lyer S, Tassell V, Polli A, W

ilner KD, Jédnne PA.Crizotinib versus chemo

therapy in advanced ALK-positive lung canc

er.N Engl ] Med, 368(25):2385-94, 2013

Seto T, Kiura K, Nishio M, Nakagawa K, Mae

mondo M, Inoue A, Hida T, Yamamoto N, Yosh

ioka H, Harada M, Ohe Y, Nogami N, Takeuch

N




i K, Shimada T, Tanaka T, Tamura T.CH54248
02 (RO5424802) Ffor patients with ALK-rearr
anged advanced non-small-cell lung cancer
(AF-001JP study): a single—arm, open-label,
phase 1-2 study. Lancet Oncol, 14(7) :590-59
8, 2013.
Yoshioka H, Okamoto I, Morita S, Ando M, T
akeda K, Seto T, Yamamoto N, Saka H, Atagi
S, Hirashima T, Kudoh S, Satouchi M, Iked
a N, Iwamoto Y, Sawa T, Nakanishi Y, Nakag
awa K. Efficacy and safety analysis accordi
ng to histology for S-1 in combination wit
h carboplatin as first-line chemotherapy i
n patients with advanced non-small-cell lu
ng cancer: updated results of the West Jap
an Oncology Group LETS study.Ann Oncol, 24
(5) :1326-1331, 2013.
OKurahashi I, Fujita Y, Arao T, Kurata T,
Koh Y, Sakai K, Matsumoto K, Tanioka M, T
akeda K, Takiguchi Y, Yamamoto N, Tsuya A,
Matsubara N, Mukai H, Minami H, Chayahara
N, Yamanaka Y, Miwa K, Takahashi S, Takah
ashi S, Nakagawa K, Nishio K. A microarray-—
based gene expression analysis to identify
diagnostic biomarkers for unknown primary
cancer. PLoS One, 8(5) 163249, 2013
Ogi S, Fujita H, Kashihara M, Yamamoto C,

10.

G.

Sonoda K, Okamoto I, Nakagawa K, Ohdo S, T
anaka Y, Kuwano M, Ono M. Sorting nexin 2-m
ediated membrane trafficking of c-Met cont
ributes to sensitivity of molecular target
ed drugs. Cancer Science, 104 (5) :573-5783, 20
13.
Kawakami H, Okamoto I, Arao T, Okamoto W,
Matsumoto K, Taniguchi H, Kuwata K, Yamagu
chi H, Nishio K, Nakagawa K, Yamada Y.MET
amplification as a potential therapeutic t
arget in gastric cancer.Oncotarget, 4(1):9-
17, 2013.
Hayashi H, Tsurutani J, Satoh T, Masuda N,
Okamoto W, Morinaga R, Terashima M, Mivyaz
aki M, Okamoto I, Nishida Y, Tominaga S, T
okunaga Y, Yamaguchi M, Sakamoto J, Nakaya
ma T, Nakagawa K.Phase Il study of bi-week
ly irinotecan for patients with previously
treated HER2-negative metastatic breast c
ancer: KMBOGOG10B.Breast Cancer, 20(2) :131-
136, 2013.

KO PERE OO L - B ERIRIL
L RFRFEE 7L

2. FMFZBE 2L

3. xooft 2L




HIHE 4

FERRRO T HZET 2 — kLA 7 7 b

iz
RRERS WX AAMILA BRI HibE | B5 R—T
Yang JC, Wu YL, Chan V, Epidermal growth factor receptor mutation
Kurnianda J, Nakagawa K, analysis in previously unanalyzed histology o 50169 =
.. ! L ancer. 2 00535-00537
Saijo N, Fukuoka M, McWalter [samples and cytology samples from the phase ung Cancer 013 5002(13) 535 3
G, McCormack R, Mok TS. 1 Tressa Pan-ASia Study (IPASS).
OTsuya A, Kurata T, Tamiya A,
Okamoto I, Ueda S, Sakai D, . et )
Sugimoto N, Matsumoto K., A‘phase‘ I.I study ot’.usplatm /S} n pam'ents Invest New Drugs. 2013 31(6) 1568-1572
Goto I Yamamoto N. Fukuoka with carcinomas of unknown primary site,
M, Nakagawa K.
gfwakimévkl;rolfaf(ﬁ) [U las Practical Use of Gemcitabine and Cisplatin
ramolo BV, rakeda i, Led a, "|Combination Therapy as First-Line Treatment | Journal of Cancer -
Kudo T, Nishina S, Fujisaka Y, |, . Y . i 2013 4 1068-1073
Miyazaki M Tsurutani J. for Japanese Patients with Advanced Biliary Therapy.
Kurata T, Nakagawa K. fract Cancer.
Shaw AT, Kim DW, Nakagawa
K, Seto T, Criné L, Ahn MdJ, De
Pas T, Besse B, Solomon BdJ,
Blackhall F, Wu YL, Thomas M,|{Crizotinib versus chemotherapy in advanced - =
' . ! - Engl J Med. 201+ g 2 2385-2394
O'Byrne KJ, Moro-Sibilot D, |ALK-positive lung cancer. N Engl J Me 3| 96808 | 2385
Camidge DR, Mok T, Hirsh V,
Riely Gd, Iyer S, Tassell V,
Polli A, Wilner KD, Jianne PA.
Seto T, Kiura K, Nishio M,
Naka , Me M, N . .
Wwanilu; N fflaNT[“e\“:g;(:gmi N |CH15424802 (RO5424802) for patients with
Yoshioka H, Harada M, Ohe Y, |5 vearranged advanced non-small-celllung \ =y oy 2013 | 14(7) 590-598
Nogami N, Takeuchi K cancer (AF-001JP study): a single-arm, open-
Shimada T, Tanaka T, Tamura label, phase 1-2 study.
T.
;Of\hl(i)ki/llil;[‘gka;m{? é’ ltlor;lta Efficacy and safety analysis according to
Y.amr;n?;m’ Ndéiial H' f’i ]Og] S histology for S-1 in combination with
E: L oaka , Ald 3 o PP S . . . .
Hirashima T, Kudoh S, carboplatin as fivst-line Lh"’f‘m}’ﬁf‘mﬁ’f“ Ann Oncol. 2013 | 24 | 1326-1331
Satouchi M lkeda N. [wamoto patients with advanced non-small-cell lung
v 8 T \I k . ~h)' v cancer: updated results of the West Japan
Ndk‘;izlwa ;{a anishi Oncology Group LETS study.
ORKurahashi [, Fujita Y, Arao
T, Kurata T, Koh Y, Sakai K,
Matsumoto K, Tanioka M,
Takeda K, Takiguchi Y, A microarray-based o lvsi
Yamamoto N, Tsuya A A microarray-based gene expression analysis
Matsubara N Mul ai‘H> Minami to identify diagnostic biomarkers for unknown PLoS One. 2013 8(5) 63249
. Mukai H, P ’
H, Chayahara N, Yamanaka Y, primary cancer.
Miwa K, Takahashi S,
Takahashi S, Nakagawa K,
Nishio K.
Ogi 8, Fujita H, Kashihara M,
Yamamoto C, Sonoda K, Sorting nexin 2-mediated membrane
Okamoto I, Nakagawa K, Ohdo |trafficking of c-Met contributes to sensitivity of|  Cancer Science 2013 104(5) 573-583
S, Tanaka Y, Kuwano M, Ono  |molecular targeted drugs.
M.
Kawakami H, Okamoto I, Arao
T, Okamoto W, Matsumoto K, p— P confial thes ;o
Taniguchi H, Kuwata K, MI‘D[ ampllilcc‘\pon as a potential therapeutic Oncotarget. 2013 4(1) 9-17
Yamaguchi [, Nishio K target in gastric cancer.
Nakagawa K, Yamada Y.
Hayashi H, Tsurutani J. Satoh
T, Masuda N, Okamoto W,
Morinaga R, Terashima M, Phase II study of bi-weekly irinotecan for
Tivarale: - afig 5 ot PP oo LTI RO-
Miyazaki M, Okamoto I, patients with previously treated HER2 Breast Cancer. 2013 20(2) 131-136

Nishida Y, Tominaga S.
Tokunaga Y. Yamaguchi M,
Sakamoto J, Nakayama T.
Nakagawa K.

negative metastatic breast cancer:
06108,




G Model
LUNG-4492; No.of Pages8

Lung Cancer xxx (2013) XXX-XXX

Contents lists available at ScienceDirect

Lung Cancer

journal homepage: www.elsevier.com/locate/lungcan

Epidermal growth factor receptor mutation analysis in previously
unanalyzed histology samples and cytology samples from the
phase III Iressa Pan-ASia Study (IPASS)* =

James Chih-Hsin Yang?®*, Yi-Long WuP, Valorie Chan¢, Johan Kurnianda9, Kazuhiko Nakagawa¢,
Nagahiro Saijof, Masahiro Fukuoka®, Gael McWalter¢, Rose McCormacké, Tony S.K. Mok"

2 Department of Oncology, National Taiwan University Hospital and Graduate Institute of Oncology, National Taiwan University, Taipei, Taiwan

b Guangdong Lung Cancer Institute, Guangdong General Hospital, Guangzhou, China

¢ Veterans Memorial Medical Center, Quezon City, Philippines

d Sardjito Hospital, Yogyakarta, Indonesia

¢ Department of Medical Oncology, Kinki University Faculty of Medicine, Osaka, japan

f Kinki University School of Medicine, Osaka, Japan

¢ AstraZeneca, Macclesfield, UK

I State Key Laboratory in Oncology in South China, Sir YK Pao Center for Cancer, Department of Clinical Oncology, Chinese University of Hong Kong, Hong Kong

ARTICLE INFO ABSTRACT

Article history: Objectives: Epidermal growth factor receptor (EGFR) mutation testing is standard practice after lung ade-
Received 8 November 2013 nocarcinoma diagnosis, and provision of high-quality tumor tissue is ideal. However, there are knowledge
Accepted 23 November 2013 gaps regarding the utility of cytology or low tumor content histology samples to establish EGFR mutation

— status, particularly with regard to the proportion of testing performed using these sample types, and the

Keywords: lack of an established link with efficacy of treatment.

S_’tOIOgX_ Methods: The randomized phase III Iressa Pan-ASia Study (IPASS; ClinicalTrials.gov identifier
EéaFgf;mS € NCT00322452) of first-line gefitinib versus chemotherapy analyzed samples meeting preplanned speci-
Mutation fications (n =437 evaluable for EGFR mutation; n=261 mutation-positive). This supplementary analysis
TUGE assessed tumor content and mutation status of histology (n=99) and cytology samples (n=116) which
Histology were previously unanalyzed due to sample quality, type, and tumor content (<100 cells). Objective
NSCLC response rate (ORR) and change in tumor size with gefitinib treatment were assessed.

Results: EGFR mutation testing was successful in 80% and 19% of previously unanalyzed histology and
cytology samples, respectively. Mutations were detected in 54 tumors previously described as mutation-
unknown (histology, n=45; cytology, n =9). ORRs in mutation-positive cytology (83%) and histology (74%)
subgroups were consistent with previous analyses (71%). Tumor size decrease was consistent across
previously analyzed and unanalyzed samples (all mutation subgroups), with less consistency across ORRs
in mutation-negative cytology (16%) and histology (25%) subgroups versus the previous analysis (1%).
Conclusions: Histology samples with low tumor content and cytology samples can be used for EGFR
mutation testing; patients whose mutation status was confirmed using these sample types achieved
a response to treatment consistent with those confirmed using high-quality histology samples. Better
sample quantity/quality can potentially reduce false-negative results.

© 2013 The Authors. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

ClinicalTrials.gov identifier: NCT00322452.

¢ This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-No Derivative Works License, which per-
mits non-commercial use, distribution, and reproduction in any medium, provided
the original author and source are credited.

* Corresponding author at: Department of Oncology, National Taiwan University
Hospital, 7, Chung-Shan South Road, Taipei 100, Taiwan. Tel.: +886 2 2312 3456,
fax: +886 2 2371 1174.

E-mail addresses: chihyang@ntu.edu.tw, chihyang@ntuh.gov.tw (J.C.-H. Yang).

Non-small-cell lung cancer (NSCLC) is traditionally treated using
platinum-based chemotherapy [1,2]. Recently, the management of
advanced lung adenocarcinoma has evolved, and use of molecu-
lar diagnosis to investigate driver mutations in tumor samples has
become the most important step toward selecting the right agent
for a patient’s treatment [3].

The most established example is the use of epidermal growth
factor receptor (EGFR) mutations as a predictive marker of tumor

0169-5002/$ - see front matter © 2013 The Authors. Published by Elsevier Ireland Ltd. All rights reserved.
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response to EGFR tyrosine kinase inhibitor (TKI) treatment. The
first trial to confirm the utility of EGFR mutation as a predic-
tor of anticancer efficacy was the Iressa Pan-ASia Study (IPASS),
which investigated the outcomes of the overall study population
(n=1217)and subgroups (including those evaluable for EGFR muta-
tion status [n=437]) treated with gefitinib or carboplatin/paclitaxel
[4,5]. IPASS demonstrated superior progression-free survival (PFS),
objective response rate (ORR), symptom control, and quality of
life with first-line gefitinib versus carboplatin/paclitaxel in patients
with EGFR mutation-positive tumors. This finding was replicated in
the smaller FIRST-Signal study [6]. Five additional phase III stud-
ies have subsequently reported significantly increased PFS with
EGFR-TKIs (gefitinib, erlotinib, and afatinib) versus platinum-based
chemotherapy in patients with EGFR mutation-positive tumors
[7-11].

[PASS (overall population n=1217) included exploratory objec-
tives to investigate efficacy according to EGFR biomarker status
(EGFR mutation, gene copy number, and protein expression) [4,5].
Collection of histology samples for biomarker analysis was not
mandated; 85% of patients consented to donate their tumor. Sam-
ples were provided by 683/1217 patients (56%). Fukuoka et al.
presented the IPASS exploratory biomarker data for 261 patients
with EGFR mutation-positive tumors out of 437 evaluable patients
(60%) [4].

The streamlined biomarker analysis process (Fig. 1) required all
samples to meet stringent pre-specified thresholds for the number
of tumor cells and sample quality/type, based on the higher
cell requirements of fluorescent in situ hybridization (FISH) for
gene copy number and immunohistochemistry (IHC) for protein
expression. Prior to EGFR mutation analysis samples underwent
central histopathological review, and samples were included in
the biomarker analysis based on their quality, quantity, type, and
tumor content (>100 cells) (Fig. 1). These criteria ensured quality
results, reflecting the design of [PASS, determination of differential
efficacy in biomarker positive/negative subgroups, limited data at
the time regarding the predictive nature of the biomarkers, and
extent of validation of the biomarker assays at the time [PASS
was conducted (biomarker assays were not validated for cytology

samples at that time). This approach provided a definitive answer
regarding patients who derived most benefit in the clinical setting.
While appropriate to answer the questions posed by the IPASS
protocol, the EGFR mutation analysis threshold stringency was
higher than would be employed for the diagnosis of patients in
daily practice. Since IPASS reported, laboratories have gained
experience of using existing EGFR mutation detection techniques
on a spectrum of samples with varying tumor content and sample
quality. Small biopsies and cytology samples make up ~30-80% of
available diagnostic material, depending on diagnostic practices
between different hospitals and countries [12], therefore their
successful testing is paramount to ensure this sizeable propor-
tion of patients are given the opportunity to receive optimal
treatment. The percentage of mutation testing that occurs using
cytology samples can be very variable however, and is currently
not consistent across institutions or countries [ 13]. Smouse et al’s
retrospective review of EGFR sequencing over a two year period
at a US hospital noted that only 12/239 (5%) specimens tested for
EGFR mutation were cytological in origin [13], with focus given
to the testing of high-quality tumor tissue samples. Conversely,
Hagiwara et al. recently noted that ~40% of samples submitted for
EGFR mutation testing across three major commercial test centers
in Japan were of cytological origin [14], further commenting
that this high percentage highlights that cytological samples are
indispensable for testing all patients with advanced NSCLC.

The aim of the current study was to investigate whether
cytology/histology samples that were not included in the [PASS pre-
planned exploratory biomarker analyses could be used successfully
to define EGFR mutation status and predict which patients were
more likely to respond to EGFR-TKI treatment. We describe data
generated from pathology review and mutation analysis of the pre-
viously unanalyzed histology samples and previously unanalyzed
cytology samples, with the aim of testing the outcome of patients
with NSCLC as per the study protocol, but by looking at the full spec-
trum of samples that are available from this population of patients.
These data will help to inform the most appropriate thresholds for
further trials, as well as the utility of samples received by diagnostic
laboratories on a daily basis.

Biomarker Analysis Procedure

a) Cytology — do not proceed
to pathology review. Define
as ‘unknown’

a) Fail (insufficient quantity
and/or quality)* - do not
proceed. Define as ‘unknown’

No - define as ‘unknown’

3. Blomarker analysls It
EGFR protein
expression analysis

2. Biomarker analysis I1: EGFR [
i _'gsng copy number analysis

1. Biomarker analysis [
EGFR mutation analysis

Evaluable:
High / low

Evaluable:
High / low

Evaluable:
Postive / negative

b} Pass (suitable quantity and
quality) - proceed to EGFR
mutation analysis

Non-evaluable:
Define as ‘unknown'

Yes ~ proceed to assessment
of sample type

b) Tumor - proceed to
pathology review

If sufficient sample remaining,
proceed to EGFR gene copy
number analysis

*Histology samples that failed pathology review due to insufficient tumor material for biomarker analysis (<100 tumor cells) or poor quality
(inadequate fixation or a sample where accurate diagnosis was not possible) and were therefore not included in the main IPASS biomarker analyses.
Previously unanalyzed samples included cytology samples and any samples that did not pass pathology review (highlighted in red).

EGFR, epidermal growth factor receptor; IPASS, Iressa Pan-ASia Study.

Fig. 1. The biomarker analysis process.

Non-evaluable:
Define as ‘unknown’

If sufficient sample remaining,
proceed to EGFR protein
expression analysis

Non-evaluable:
Define as ‘unknown’

If sufficient sample remaining,
proceed to EGFR protein
expression analysis
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2. Materials and methods
2.1. Study design and patients

Full details of IPASS (ClinicalTrials.gov identifier NCT00322452)
have been published previously [4,5]. Patients were eligible for
inclusion into the study if they had histologically or cytologically
confirmed stage IIIB or IV pulmonary adenocarcinoma (including
bronchoalveolar carcinoma), were never-smokers (<100 cigarettes
in their lifetime) or former light smokers (stopped smoking >15
years previously and smoked <10 pack-years), and had received
no prior chemotherapy, biologic therapy, or immunologic therapy.
Patients provided written informed consent with separate con-
sent for the optional assessment of EGFR biomarkers. The study
protocol was approved by independent ethics committees at each
institution. Of 1217 randomized patients, 683 (56%) provided a
sample for biomarker analysis. Tumor EGFR mutation status was
evaluable for 437 patients (261 EGFR mutation-positive). Prior to
EGFR mutation analysis samples underwent central histopatholog-
ical review; only those considered suitable for the analysis of all
exploratory biomarkers, including two methods requiring a speci-
fied cellnumber (EGFR gene amplification by FISH requiring 60 cells,
and EGFR protein expression by IHC requiring 100 cells, for accu-
rate scoring respectively), were included in the biomarker analysis
(sample quality, type, and tumor content [>100 cells]) (Fig. 1). At the
time of the original analysis, according to the protocol biomarker
analyses were not performed for 215 samples: 116 cytology sam-
ples (biomarker analyses had not been validated for this sample
type, as previously reported in the appendix of Fukuoka et al. [4])
and 99 histology samples (determined during pathology review
not to meet pre-specified biomarker analysis thresholds regard-
ing tumor content [>100 tumor cells] and sample quality/quantity
[including samples with inadequate cellular morphology due to
poor/inappropriate fixation]). The previously unanalyzed cytology
and histology samples are the subject of this additional analysis.

The study was conducted in accordance with the Declara-
tion of Helsinki, the International Conference on Harmonisa-
tion/Good Clinical Practice, applicable regulatory requirements,
and AstraZeneca’s policy on bioethics.

2.2. EGFR mutation analyses

EGFR mutation analyses were conducted at two central lab-
oratories (Genzyme, Framingham, MA, USA and AstraZeneca
Innovation Center China, Shanghai, China). EGFR mutation status
of the previously unanalyzed samples was determined by ana-
lyzing paraffin-embedded archival histological and cytological cell
blocks/smears. Sample tumor content was assessed (histopatho-
logical review) prior to categorization based on the number of
tumor cells present; 0-9, 10-49, 50-99, and >100 cells. EGFR muta-
tions were detected using an amplification mutation refractory
system with EGFR mutation detection (Qiagen, Manchester, UK), as
previously reported for [PASS [5]. Tumors were considered positive
if >1 of 29 EGFR mutations was detected.

2.3. Statistical analyses

Statistical analyses were performed by AstraZeneca. Owing to
the small numbers of evaluable cytology and previously unanalyzed
histology samples, formal statistical testing was not appropriate.
The ORR with exact 95% (Clopper—Pearson) confidence intervals
(Cls) was calculated for EGFR mutation-positive and -negative
cytology samples and EGFR mutation-positive and -negative pre-
viously unanalyzed histology samples.

Percentage change in tumor size was presented graphi-
cally (waterfall plots), with each patient’s maximum percentage

decrease in tumor size presented as a separate bar (largest increase
to largest decrease).

3. Results
3.1. Patients

A total of 215 samples (99 histology; 116 cytology) were avail-
able but not analyzed in the main IPASS analysis (Fig. 2). Of the 99
histology samples, 79 (80%) were evaluable for EGFR mutations of
which 45 (57%) were EGFR mutation-positive. Of these 45 patients
with EGFR mutation-positive tumors, 27 (60%) had received gefi-
tinib and 18 (40%) carboplatin/paclitaxel. Of the 116 cytology
samples, 31 (19%) were evaluable for EGFR mutation of which nine
(29%) were EGFR mutation-positive. Of these nine patients with
EGFR mutation-positive tumors, six (67%) had received gefitinib
and three (33%) carboplatin/paclitaxel. A total of 20 histology sam-
ples (20%) and 85 cytology samples (73%) were not evaluable for
EGFR mutation status (insufficient DNA for mutation analysis or no
material available for DNA extraction and subsequent analysis).

3.2. Analysis success and tumor cell number: cytology and
histology samples that previously failed pathology review

Fig. 3 summarizes the number of evaluable and EGFR mutation-
positive samples observed, according to tumor cell content. A total
of 52 cytology samples (45%) had <100 tumor cells; eleven of these
samples provided an evaluable EGFR mutation result, of which two
(18%) were EGFR mutation-positive. A total of 64 cytology samples
(55%) had >100 tumor cells; twenty of these samples provided an
evaluable EGFR mutation result, of which seven (35%) were EGFR
mutation-positive.

Data from the previously unanalyzed histology samples showed
that 73 samples (74%) had <100 tumor cells, with 59 samples pro-
viding an evaluable EGFR mutation result; thirty (51%) were EGFR
mutation-positive. A total of 26 histology samples (26%) had >100
tumor cells. These samples had previously been excluded from
the main IPASS study on the basis that they did not meet the
pre-specified thresholds regarding tumor content and sample qual-
ity/quantity (described in Section 2). Twenty samples provided an
evaluable EGFR mutation result; 15 (75%) were EGFR mutation-
positive.

In total, therefore, EGFR mutation-positive tumors were
detected in 54 patients which had previously been described as
EGFR mutation-unknown.

3.3. Mutation subtype and frequency

Of the EGFR mutation-positive cytology samples, 5 (55.6%) were
positive for exon 19 deletions and 4 (44.4%) were positive for exon
21 L858R. Of the EGFR mutation-positive histology samples, 22
(48.9%) were positive for exon 19 deletions, 18 (40%) for exon 21
L858R, and two (4.4%) for exon 18 G719S/A/C. A total of three sam-
ples were identified as having double mutations: two (4.4%) for
exon 19 deletions and exon 21 L858R, and one sample (2.2%) for
exon 18 G719S/A/C and exon 21 L861Q.

3.4. Efficacy

Data from the previously analyzed samples demonstrated the
differential efficacy in terms of ORRs for patients with gefi-
tinib, with 1% of patients (n=1/100) having an objective response
in the EGFR mutation-negative subgroup, 43% (n=167/386) in
the mutation-unknown subgroup, and 71% (n=94/132) in the
mutation-positive subgroup [4,5]. Note that in the previous anal-
ysis, the EGFR mutation-unknown subgroup consisted of 386

=
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215 previously unanalyzed
samples

99 histology samples 116 cytology samples

20 unknown mutation status 85 unknown mutation status
{12 had received gefitinib; . {44 had received gefitinib;
8 had received S known ritation stais 41 had received
carboplatin / paclitaxel) carboplatin / paclitaxel}

79 known mutation status

45 mutation-positive 9 mutation-positive
{27 had received gefitinib; (6 had received gefitinib;
18 had received 3 had received
carbaplatin / paclitaxel) carboplatin / paclitaxel)

34 mutation-negative 22 mutation-negative
{16 had received gefitinib; {12 had received gefitinib;
18 had received 10 had received
carboplatin / paclitaxel) carboplatin / paclitaxel)

Among the 105 patients for whom tumor EGFR mutation status was unknown, the main reasons for unknown EGFR mutation status were
insufficient DNA for analysis, no material available for analysis, inadequate fixation, and patient diagnosis unable to be confirmed.
EGFR, epidermal growth factor receptor.

Fig. 2. Sample disposition.

W Samples evaluable for biomarker analysis

85 T [0 EGFR mutation-positive evaluable samples
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54 4
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0-9 10-49 50-99 >100 0-9 10-49 50-99 >100
Total N =14 TotalN =21 TotalN =17 Total N =64 Total N =35 Total N =26 TotalN=12 Total N =26
Cytology Histology

Sample type and no. of tumor cells per sample

EGFR mutations were identified in both the previously unanalyzed histology and cytology samples, with a greater number of histology
samples being evaluable for EGFR mutation status. EGFR mutation pick-up rate in the histology samples was also higher.
EGFR, epidermal growth factor receptor

Fig. 3. Tumor cell content of the previously unanalyzed histology and cytology samples (intent-to-treat population).
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Original pathology review criteria included pre-specified thresholds regarding tumor content, sample quality, and sample quantity.
Objective tumor response (complete response or partial response) was determined by the Response Evaluation Criteria in Solid Tumors, version 1.0. Objective response rates were
calculated as the percentage of the total number of patients analyzed whose tumors had a confirmed overall response of complete response or partial response.

Cl. confidence interval: EGFR, epidermal growth factor receptor

Fig. 4. Objective response rate for patients treated with gefitinib by sample type and EGFR mutation status (intent-to-treat population).

patients, including 61 patients described as not previously analyzed
and who are described here.

Fig. 4 summarizes the ORR in the previously unanalyzed cytol-
ogy and histology samples by EGFR mutation status for patients
with gefitinib. The ORR in the EGFR mutation-positive subgroups
by cytology and previously unanalyzed histology samples are
consistent with the data from the previously determined EGFR
mutation-positive subgroups: EGFR mutation-positive on the basis
of cytology ORR83%(n=5/6), previously unanalyzed histology sam-
ple 74% (n=20/27) versus 71% in the previous analysis. The ORR in
the EGFR mutation-negative subgroups by cytology and previously
unanalyzed histology samples are higher than those observed in the
previously determined EGFR mutation-negative subgroups: EGFR
mutation-negative on the basis of cytology 16% (n=2/12), previ-
ously unanalyzed histology sample 25% (n=4/16) versus 1% in the
previous analysis.

Tumor size reduction (percentage change from baseline) with
gefitinib in the previously unanalyzed cytology and histology sam-
ples appears to be consistent with previously analyzed histology
samples, for both EGFR mutation-positive (Fig. 5a and b) and -
negative samples (Fig. 5d and e). The EGFR mutation-positive and
-negative tumors from the updated analysis are evenly distributed
throughout the waterfall plots of the previously analyzed histol-
ogy samples (Fig. 5c and f, respectively). Maximum percentage
change in tumor size from baseline for patients whose tumors
were of unknown EGFR mutation status is shown in Fig. 6a (includ-
ing previously analyzed samples, and cytology and low tumor
content samples), Fig. 6b (previously unanalyzed samples high-
lighting those cytology and low tumor content tumor samples
subsequently found to be EGFR mutation-positive), and Fig. 6¢
(previously unanalyzed samples highlighting those cytology and
low tumor content tumor samples subsequently found to be EGFR
mutation-negative).

4. Discussion and conclusions

The results of IPASS clearly demonstrated the differential effi-
cacy of EGFR-TKIs in the EGFR mutation-positive, -negative, and
-unknown subgroups [4,5]. EGFR-TKIs are now recommended for
the treatment of patients with EGFR mutation-positive tumors [15].
As aresult of available data, accurate identification of patients who
might benefit from EGFR-TKI therapy has become an important step
in the treatment-decision pathway for advanced NSCLC [16].

This study shows that both histology and cytology samples
used to diagnose NSCLC are suitable for the detection of EGFR
mutations. This study demonstrates that where an EGFR mutation-
positive result is observed, EGFR-TKI efficacy is consistent with that
observed in the sample analysis according to the protocol, albeit
with wider ORR Cls due to sample number. In both the cytology
and previously unanalyzed histology subgroups, a higher response
rate was observed in samples in which no EGFR mutation was
detected compared with the 1% response rate in the previously
analyzed histology samples in which no mutation was detected.
While the EGFR mutation frequency is as expected in the previ-
ously unanalyzed histology samples, it was lower than expected
in the cytology samples. Taken together, these two observations
demonstrate that there are likely to be a number of false-negative
results within the EGFR mutation-negative (or EGFR mutation-
not-detected) subgroups in these previously unanalyzed samples,
showing that the EGFR mutation-negative results are less robust
than in the previously analyzed samples of good quality/quantity.
This study therefore demonstrates that while high quality and high
tumor content samples should be obtained and tested where pos-
sible, it is feasible to use low tumor content or cytology samples
if these are the only sample available from the initial diagnosis
of advanced NSCLC. Additionally, feedback from pathologists and
molecular biologists on sample quality would help to minimize
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The horizontal dashed lines at -30% and +20% represent the percentage change required for a response or progression of target lesions,
respectively, according to Response Evaluation Criteria In Solid Tumors, version 1.0.

Only patients with a baseline and one evaluable post-baseline target lesion assessment are included. Plots do not include

assessment of non-target or new lesions.

EGFR, epidermal growth factor receptor.

Fig. 5. Waterfall plots for maximum percentage change in tumor size from baseline in patients with EGFR mutation-positive tumors treated with gefitinib from (a) previously
analyzed samples, (b) previously unanalyzed samples, and (c) all analyzed samples; and EGFR mutation-negative tumors treated with gefitinib from (d) previously analyzed
samples, (e) previously unanalyzed samples, and (f) all analyzed samples.
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Criteria In Solid Tumors, version 1.0.

Only patients with a baseline and one evaluable post-baseline target lesion assessment are included. Plots do not include assessment of non-target or new lesions.

EGFR, epidermal growth factor receptor.

Fig. 6. Waterfall plots for maximum percentage change in tumor size from baseline in patients with tumors of unknown EGFR mutation status treated with gefitinib from
(a) previously analyzed samples, (b) previously unanalyzed samples with EGFR mutation-positives from updated analysis, and (c) previously unanalyzed samples with EGFR

mutation-negatives from updated analysis.

the costs of repeat testing and optimize the process of obtaining a
quality result that the physician can take into consideration when
making a treatment decision.

The importance of ensuring that samples are of sufficient qual-
ity/quantity has been confirmed in this study. The EGFR mutation
frequency observed in the cytology samples implies that the pre-
specified tumor content of 100 cells is still relevant within the
clinical setting in order to avoid the issue of false-negative results in
this sample type. In contrast, these data suggest that for histology
sample analysis, it may be possible to reduce the criteria.

Several groups have released recommendations for EGFR
mutation testing practices which include guidance on good qual-
ity/quantity samples, but little guidance on how laboratories
should deal with low tumor content or cytology samples [17-20].
Any samples used for diagnosis of NSCLC (e.g. biopsy, resection,
cytology) should be tested for EGFR mutation status provided the
laboratory performing the analysis is confident in the result. This
confidence will depend on the method used, laboratory expertise,
and the quality/quantity of the samples, typically those that contain
sufficient tumor material to obtain an accurate result, regardless
of sample source. Testing of samples judged to be of low quality
or low tumor content should be carried out using sensitive test-
ing methods with or without a technique such as Laser Capture
Microdissection (LCM), to enrich for the tumor cells. This technique
was not attempted in [PASS, because while the technology is avail-
able in some institutions, it is not widely available and therefore not
possible for all routine EGFR testing labs to employ. The Molecular

Assays in NSCLC Working Group highlighted that LCM may be used
to facilitate accurate test results by increasing the ratio of tumor to
normal tissue, which is particularly important for techniques such
as direct sequencing, which requires samples with >50-70% tumor
cells for analysis [ 17]. However, the Working Group also noted that
LCM can be laborious, and is unlikely to be acceptable for routine
clinical sample analysis.

This analysis of previously unanalyzed samples from IPASS
has shown that NSCLC samples of either low tumor cell con-
tent or cytological origin are suitable for the detection of EGFR
mutation-positive disease. While consideration should be given to
the individual capabilities of diagnostic laboratories, the testing
of these additional samples may lead to an increase in the num-
ber of successful mutation results, enabling a greater number of
patients to be accurately diagnosed, and receive the most effective
and personalized therapy.
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Summary Background Carcinomas of unknown primary
site (CUPs) are heterogeneous tumors associated with a poor
prognosis. This phase II trial was designed to evaluate the
efficacy and safety of a novel combination chemotherapy of
S-1 and cisplatin (CDDP) in patients with CUP. Patients and
Methods Patients with previously untreated CUPs were eligi-
ble for this trial. The treatment schedule consisted of oral S-1
(40 mg/m?) twice a day on days 1-21, and intravenous CDDP
(60 mg/m?) on day 8. This schedule was repeated every
5 weeks. Results A total of 46 patients were enrolled. The
overall response rate and the disease control rate were 41.3 %
and 80.4 %, respectively. The median overall survival time
was 17.4 months. Grade 3/4 neutropenia, thrombocytopenia,
and febrile neutropenia occurred in 28.3 %, 13.0 %, and 2.2 %
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of the patients, respectively. Conclusion CDDP plus S-1
combination chemotherapy is well tolerated and active first-
line empiric therapies for patients with CUP.

Key words Cisplatin - S-1 - Chemotherapy - Carcinoma of
unknown primary site

Introduction

Carcinomas of unknown primary site (CUPs) represent a
group of heterogeneous tumors that has no identifiable origin.
Despite advances in tumor pathology and imaging techniques,
such as positron emission tomography, CUPs account for
about 5 % of all cancers [1]. Several clinicopathological
subsets with favorable prognosis have been identified. How-
ever, most patients do not fit into any of these subsets. Because
the prognosis of CUP is generally poor, with a median overall
survival time (OS) of 613 months, the benefit of chemother-
apy compared with best supportive care is still unclear [2].
During the past 3 decades, some phase Il trials of platinum-
based combination regimens containing newer cytotoxic
agents (taxanes, gemcitabine, and irinotecan) resulted in re-
sponse rates of 30 %—-40 % and median survivals of 8-
11 months [3-9].

S-1 is a new oral fluoropyrimidine agent designed to en-
hance antitumor activity and to reduce gastrointestinal toxicity
through the combined use of an oral fluoropyrimidine agent
(tegafur), a dihydrophyrimidine dehydrogenase inhibitor (5-
chloro-2,4-dihydroxypyridine), and an orotate phosphoribosyl
transferase inhibitor [10]. Treatment with the single agent S-1
results in response rates of 49 % in advanced gastric cancer
patients [11] and 35 % in metastatic colorectal cancer patients
[12]. Good results have also been reported in breast cancer,
lung cancer, pancreatic cancer [13—15], and head and neck
cancer. Thus, S-1 has a broad spectrum of clinical activity in
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solid tumors. Moreover, preclinical studies showed a syner-
gistic effect between S-1 and cisplatin (CDDP) [16]. In the
hopes of developing a more safe and effective therapy, we
conducted a phase II study of this novel combination chemo-
therapy of CDDP and S-1 in patients with CUP.

Patients and methods

This nonrandomized phase II trial was initiated in October
2005 and performed at multiple institutions.

Patient eligibility Patients eligible for this trial were required
to have a previously untreated, histologically or cytologically
documented CUP. For purposes of this trial, patients were
considered to have CUP if no primary site was evident after
an evaluation including medical history; physical examina-
tion; complete blood counts; chemistry profile; computed
tomography (CT) scan of the chest, abdomen, and pelvis;
and directed radiologic or endoscopic workup of symptomatic
areas. Histological examination which includes standard im-
munohistochemistry (IHC) inspection for diagnosis as CUP
was required. Additional eligibility criteria included measur-
able disease, Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 0-2, age of 20 years or older,
adequate hematologic, renal, and hepatic functions. Patients
known to have good prognostic features were excluded. These
subsets included: 1) patients with a single metastasis; 2)
women with adenocarcinoma isolated to axillary lymph
nodes; 3) patients with squamous carcinoma limited to cervi-
cal or inguinal nodes; 4) patients with features of neuroendo-
crine or extragonadal germ cell tumor; 5) men with high levels
of serum prostate-specific antigen (PSA) or positive for PSA
by immunohistochemistry; and 6) women with peritoneal
carcinomatosis. Patients were excluded if they had symptom-
atic brain metastases. Additional exclusion criteria included
concomitant serious diseases and pregnant or lactating fe-
males. Written informed consent was obtained from all pa-
tients, and the protocol was approved by the institutional
ethics committee of each of the participating institutions.

Treatment S-1 was administered orally, 40 mg/m” twice a day
after meals between days | and 21. CDDP (60 mg/m®) was
administered intravenously on day 8 when patients were hy-
drated with enough infusion. The oral dose of S-1 for each
patient was assigned based on the body surface area. The 3
doses administered were 40 mg (body surface area<1.25 m?),
50 mg (1.25 m”’<body surface area<1.50 m?), and 60 mg
(body surface area>1.50 m*). Supportive care, which includ-
ed adequate hydration and antiemetics, was provided at the
discretion of the patient’s physician and respective institution.
[f laboratory variables were not met eligibility criteria for the
CDDP administration on day 8, administration of CDDP were

withheld until the abnormality had resolved. If there was no
resolution of abnormality within day15, the patient skipped
CDDP administration. The treatment regimen was repeated
every 5 weeks for at least 3 cycles unless disease progression
or unacceptable toxicity occurred. The doses of S-1 were
reduced in the event of any of the following toxicities during
the previous treatment cycle: grade 4 hematological toxicity,
or grade 3 or higher nonhematological toxicity. For the sub-
sequent treatment courses, S-1 was reduced from 60, 50, or
40 mg twice daily to 50, 40, or 25 mg twice daily, respectively.
If a rest period of more than 28 days was required, then the
patient stopped the protocol treatment.

Evaluation of response and toxicity All eligible patients were
considered assessable for response and toxicity. The response
was evaluated in accordance with the Response Evaluation
Criteria in Solid Tumors [17]. The response was confirmed for
at least 4 weeks (for complete response [CR] or a partial
response [PR]) after it was first documented or 6 weeks (for
stable disease [SD]) after the start of therapy. Progression-free
survival (PFS) was defined as the time from registration until
objective tumor progression or death. OS was defined as the
time from registration until to death from any cause. Adverse

Table 1 Patient characteristics(N=46)

Characterisitic No. of Patients (%)
Median age, years (range) 63 (31-84)
Gender
Male 25 (54.3)
Female 21 (45.7)
ECOG performance status
0 4 (8.7)
1 37 (80.4)
2 5 (10.9)
Histology
Adenocarcinoma 23 (50.0)
Poorly differentiated adenocarcinoma 3 (6.5)
Poorly differentiated carcinoma 3 (6.5)
Squamous carcinoma 14 (30.4)
Other 3 (6.5)
Dominant site of disease
Lymph nodes 40 (87.0)
Only nodal disease 18 (39.1)
Bones 10 21.7)
Lung 8 (17.4)
Liver 5 (10.9)
Adrenal 3 6.5)
Pancreas 3 6.5)
Others 10 21.7)

ECOG (Eastern Cooperative Oncology Group)
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events were graded according to National Cancer Insti-
tute Common terminology criteria for Adverse Events,
version 3.0.

Statistical analysis The primary end point of this study was
the response rate, and the secondary endpoints were
toxicity, OS, and l-year survival rate. In previous re-
ports with first-line therapy of patients with CUP, the
range of response rate was 25 %—55 %. Therefore, the
number of patients to be enrolled in this study was
calculated as 45, which was the number required to
refute the assumption that the 95 % confidence interval
(95 % CI) would be 25 % under conditions of x=0.05
and 3=0.2, while assuming an expected response rate of
45 %. OS and PFS were estimated by the Kaplan—-Meier
method.

Results
Patient characteristics Between October 2005 and Septem-

ber 2009, 46 patients were enrolled on this clinical trial and
were treated with a combination of S-1 and CDDP. The patient
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characteristics are summarized in Table 1. The median age
was 63 years (range, 31-84 years). Most of the patients had an
ECOG performance status (PS) of 0-1, and only 5 (10.9 %)
patients had a PS of 2. 25 patients were male. 23 patients had
adenocarcinoma, 14 had squamous cell carcinoma, 3 had
poorly differentiated carcinoma, and 3 had poorly differenti-
ated adenocarcinoma. 18 patients presented with lymph nodes
metastasis only.

Treatment delivery The median number of treatment courses
of'the S-1 and CDDP regimen received by patients on this trial
was 4 (range 1-10). 31 patients (67.4 %) received at least 3
treatment courses. 15 patients withdrew treatment prior to
completing 3 courses for the following reasons: tumor pro-
gression in 11 patients, treatment-related toxicity in 1 patient,
and patient’s refusal in 3 patients. In accordance with the study
protocol, dose reductions were necessary in 7 patients. CDDP
was skipped in 6 patients because of following reasons: tumor
progression in 1 patient, hematologic toxicities in 4 patients,
and nausea in | patient.

Efficacy The overall response rate was 41.3 % (95 % CI, 27.0 to
56.8). The disease control rate (DCR; CR+PR+SD) was
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R
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